Candida species are important opportunistic pathogens, especially of 65 immunocompromised individuals, where they exhibit high mortality rates (40-75%) 1-66 6 . The ability of these species to change morphophysiology according to microenvi-67 ronment contributes to their success as opportunistic pathogens [1] [2] [3] [4] . Considering its 68 clinical and economic impact, the Centers for Disease Control and Prevention (CDC), 69 in consultation with experts from NIH and the US-FDA, put Candida in the list of or-70 ganisms that pose a serious antibiotic resistance threat 5 . 71
C. albicans ATCC 10231(Robin) Berkhout was originally isolated from a man with 72 bronchomycosis is included in the Candida albicans Drug Resistance Panel 73 (ATCC®MP8 TM ) recommended by the ATCC for use as a control in ASTM Standard 74
Test Method E9799 (ATCC®MP8 TM ) [1] [2] [3] [4] [5] [6] [7] . In addition to FLC resistance, it also exhibits 75 traits like pH non-responsiveness and non-invasive growth [8] [9] [10] . Before sequencing, dif-76 ferential responses viz. fluconazole resistance, pH non-response and non-invasive 77 growth was confirmed in our laboratory [7] [8] [9] [10] . To understand the molecular basis of the-78 se traits, we have sequenced the whole genome, developed a de novo assembly and 79 compared it with the reference genomes of C. albicans SC5314 and WO1. Candida 80 albicans (MTCC227), a type strain of C. albicans ATCC10231, was collected from 81
Microbial Type Culture Collection (MTCC), Institute of Microbial Technology, 82
Chandigarh (India) 1 . High-quality genomic DNA was extracted by lysing C. albicans 83 cells grown in yeast extract peptone dextrose broth for overnight at 28 0 C with lyticase 84 and then alkaline lysis method
11 . An intact band on the agarose gel and 1.82 ratio of 85 OD at 260/280 confirmed the quality of genomic DNA preparation. Concentration 86 assessed using nano drop was found to be 141.9 ng/micro L. A library of 8.09 million 87 short insert paired end (2x100) reads of 1.6 Gb total size, with an average insert size 88 NCBI database and BLASTX program and annotated according to organisms, genes 116 and proteins to the matched genes, gene ontology, and pathways 22-24 BLASTX hits 117 from the CDS identified 32 organisms ( Fig. 1 ; Table 1 , Data Citation 1). The top hit 118 was found to be C. albicans, and 99 percent of the genes identified were homologous 119 to C. albicans ( Fig. 2 ; File 8, Data Citation 1). Functional annotation terms were pre-120 dicted for the CDSs from the biological process, molecular function and cellular com-121 ponent branches of the Gene Ontology (GO) ( Fig. 3 ; File 7, Data Citation 1). 122
The variant calling performed for the test genome against the reference genomes of C. 123 albicans as well as our de novo assembled genome using SAMtools mpileup program 124 revealed global variation, i. e. 35,709 and 94,627 variants compared to C. albicans 125 SC5314 and WO1 respectively (Table 3-7) 22-25 . The identified variants were filtered 126 using the cutoffs (read depth ≥= 10 and quality score ≥= 50) 25 . The details of variants 127 are provided in the table 6. The effect of the identified variants was predicted using 128
SnpEff tool (version 4.3i) against the database created using the assembled genome 129 and its annotation file 25 . The variants identified overall suggest that C. albicans 130 ATCC10231 is closer to SC5314 than WO1 (Table 3- GPR1, SIT4 and ASH1) in invasive growth showed significant variation (Table 8) 4-6,8-137 10 . These variants could be responsible for pH non-responsiveness, fluconazole re-138 sistance and non-invasive growth in C. albicans ATCC10231 ( [27] [28] [29] . The genes of C. albicans ATCC10231 involved in 152 this process was found to exhibit the significant variation (SNP/indel) viz. VPS36 153 (32), VPS28 (4), RIM9 (36),13 (7) and 21 (1), CSR1 (16), PHR1 (7) and SIT4 (7). 154
These variations could be associated with pH nonresponsiveness of C. albicans 155 ATCC10231, as mutants were reported to affect alkaline pH induced hyphae for-156 mation and thus virulence [27] [28] [29] . 157
Activation of drug efflux pumps (MDR, CDR), modification and or over expression 158 of drug target are the major mechanisms that confer drug resistance in both pro and 159 eukaryotic organisms/cells 26 . Our data suggest that FLC resistance in C. albicans 160 ATCC10231 could be due to either modification in 14-alpha Demethylase (FLC target 161 encoded by ERG11) and or drug efflux pumps 26 . As seven genes involved in 162 ergosterol biosynthesis (ERG11, ERG6), drug efflux and regulator (CDR3, CDR4, 163 NDT80), stress response (HOG1) and a mitochondrial membrane transporter (POR1) 164 exhibit variations (SNP/Indel) 26 . However, it was reported that neither mutations nor 165 modified ERG11 could be conferring FLC resistance in C. albicans ATCC10231. 167
In addition to these, forty genes regulating the invasive growth of C. albicans ATCC 168 10231 exhibit significant variations (SNP/Indel) ( Table 7, Supplementary Table S5 -7, 169 Data citation 1). SNPs were ranged from 1-47 i.e. maximum was observed in Nam2 170 (47) followed by SMC5 (42) and RIM21 (36) ( Table 7, Supplementary Table S5 -7, 171 Data citation 1). Genes like ENO1, PHR1, CDC10, RSP5, SET1, GPR1, SIT4 and 172 ASH1 reported to be essential for tissue invasion exhibit 7, 7, 4, 11, 4, 20, 7, 4 SNPs 173 respectively (GPR1 and ASH1 exhibit 1 and 2 indels respectively) ( Table  S3_Denovo_commongene_annot  ation Common genes (reference genes) 
